Introduction
In Bluman h Kumei (1989) , Kumei h Bluman (1982) . we derived necessary and sufficient conditions which yielded algorithms to construct invertible mappings of nonlinear partial differential equations to linear partial differential equations. These algorithms were based on the local symmetries admitted by the nonlinear equations. In Kumei h Blwnan (1982). we gave examples which used ad-hoc procedures for finding non-invertible mappings of nonlinear partial differential equations to linear equations. In the present paper we extend the algorithms in our previous papers to an algorithm which constructs non-invertible mappings of nonlinear partial differential equations to linear equations by generalizing the synnnetries admitted by differential equations from local symmetries to potential symmetries lcf. Bluman, Kumei, & Reid (19881. Bluman h Reid 11988)) which define nonlocal symmetries. Our algorithm involves two key steps. First we map non-invertibly given nonlinear partial differential equations to an auxiliary system of nonlinear partial differential equations.
Then we determine if the auxiliary nonlinear system admits an infinite-parameter Lie group of transformations which satisfies the criteria of Theorems 6 and I in Bluman & Kumei (1989) . If it does, then we apply the algorithms in these theorems to construct an invertible mapping of the auxiliary nonlinear system to a linear system of partial differential equations. Consequently, we have constructed a non-invertible mapping of the given nonlinear equations to a linear system of equations. This mapping is a composition of the non-invertible mapping of the first step and the invertible mapping of the second step. Such a non-invertible mapping embeds the solution set of the given nonlinear partial differential equations in the solution set of the linear system of equations. We illustrate the algorithm through several examples 2.
Potential Symmetries
Consider a nonlinear system Q(x,u) of p partial differential equations with n independent variables x = (x x 2,. . .,Xn) and k dependent variables Kumei (1989) . Through (2.1) we introduce 1 '
We define an auxiliary nonlinear system ~(x,u,v) of p + n -1 equations by replacing equation (2.1) of Q(x,u) by the system (2.2). Host importantly, the system Q(x,u) is embedded in the auxiliary system Rix,u,v) (cf. Bluman, Kumei, u,v) .
Now assume that the auxiliary system R(x,u,v) admits a one-parameter (E)
Lie group of point transformations
3a)
.
(2.3b) is a symmetry group of the system Q(x,u).
If the infinitesimals (~(x,u,v),~(x,u,v)) of (2.3a,b) depend explicitly on v then (2.3a-c) yields a nonlocal symmetry X of Q [x,u) . This symmetry is a nonlocal symmetry since the potentials v defined by system (2.2) appear only in derivative form in (2.2) and hence cannot be expressed in terms of u(x) and its derivatives to any finite order. We call such a nonlocal symnetry a potential s m e t r y of Q(x,u). The mapping (3.5) is the well-known Hopf-Cole transformation (cf. Hopf (1950) Cole (1951) 
( I v ) linearization of the Thomas equations
Consider the nonlinear system of equations Q(x,uJ given by which describes a fluid flow through a reacting medium (Thomas (1944) ; see also Whitham (1974) ) and also can be related to equations for two-wave interaction (Hasegawa (1974) . Hashimoto (1974) . Yoshikawa h Yamaguti (1974) ) . The system The mapping (3.12) was first obtained by Thomas (1944) 4. Remark
In this paper we used nonlocal synunetries realized as potential symmetries in order to discover systematically non-invertible mappings which linearize nonlinear partial differential equations. In principle our work can be extended to the situation when a given nonlinear system Q(x,u) does not have a conserved form if (i) Q[x,u) can be embedded in some auxiliary nonlinear system by a non-invertible mapping;
(ii) the auxiliary system admits local s p e t r i e s satisfying the criteria of Theorems 6 and 1 or Theorems 8 and 9 in Bluman & Kumei (1989) . Krasil'schik & Vinogradov (1984) (see also ) attempt to give a theoretical framework to find such auxiliary systems.
